Demand for value-added products is highly segmented among diftkrent types of consumers. In this article, we assess consumer preferences for local, organic, and GMO-free potatoes in order to discover their potential niche markets. We identify sociodemographic characteristics that affect consumer preferences and compare the effects of different attributes on consumers' willingnes to pay. Results suggest that the attribute "Colorado grown" carries a higher willingness to pay than organic and GMO-free attributes.
(CV) techniques to value different attributes and to identify sociodemographic characteristics that affect consumer response to such attributes. C V has been widely used in the consumer economics literat~ire to value consumer response toward different attributes and food safety. Examples include Blend and Van Ravenswaay and Wessells, Johnston, and Donath.
We will focus our attention on the potato sector. addressing the issue of what message producers should convey to consumers in order to get the highest premium for their product. Potatoes are the most economically significant crop in the U.S. produce industry, providing farmers with nearly $2.7 billion revenue in 1999 (USDA-ERS). Colorado ranks as the fourth largest potato producing state in the United States (Colorado Department of Agriculture), with n production equal to 28,130 thousand pounds (about one fifth of the total crop of Idaho, the largest producer). T h e bulk of Colorado potatoes is currently produced in the San Luis Valley (SLV) in the southwestern part of the state. The growers in the SLV have been suffering from market prices that are lowcr than break-even points, a situation that has decreased grower profitability and sustainability over the past few years. Coupled with this is the manner in which potatoes are packaged arid displayed relative to other crops such as vegetables and fruits, transmitting a low value-added image to the consumer. (Bananas, apples, tomatoes. prepackaged salads, and grapes have overtaken the potato as the star revenue generator in grocery stores nationwide [USDA-ERS] .) In addition. consumers do not find the potato appealing in terms of nutritional value, appearance, or freshness.
Colorado potatoes are grown with all the necessary conditions to create a high-quality value-added product (including the use of environnientally friendly conservation techniques in the SLV that contribute to the disabling of many pests and reduction of pesticide usage). However, consumers are unable 10 differcntiatc the Colorado potato from the competition. As a result. producers are looking for 1;rbeling strategies to differentiate and create a niche for these local potatoes, increasing both sales and srnall operating margins. Within the limits of the case study described above, the ob.jective o f this article is to elicit consumers' willingness to pay (WTP) for a labeled value-added potato that could be ~narketed as organic, GMO-free, or Colorado grown. We will compare the corresponding consumers' WTP for these dirklent attributes as well as the different sociodemographic factors that ;iffeet consuiner response. A multiple bounded probit model will be used in this assessment to quantify factors affecting consumer preferences among organic. GMO-free, and Colorado-grown potatoes. In contrast with previous studies, consumerq are aqked to value a range of different attributes.
The following section of this article provides a literature review of niche marketing and product differentiation. The third section contains the ~nethodology describing our WTP estimation of truncated data, which was collected using a payment card format. The data collection process and the corresponding descl-iptivc statistics itre reported in the fourth section. The fifth section of the article contains results of the parametric WTP, and the last section provides a conclusion and suggestions for further study.
Literature Review
Recently, niche marketing has become the focus of many studies that deal with consumer acceptance of value-added or differentiated products. In the marketing and business area, there are a large number of studies dealing with branding, product differentiation, and labeling issues. In this article, we restrict our attention to studies dealing with branding strategies identified for vegetable growers. A very relevant s t~~d y that matches our own objectives was done by Nijssen and Varl Trijp. They took a look at the agribusiness considerations needed to brand vegetables in The Netherlands. Their results suggest that both traditional success factors for building strong brands (i.e., order of market entry and level of promotional expenditures). as well as characteristics closcly linked to the nature of fresh products (quality, shelf-life). are important.
Drawing from the consumer economics literature, there is a large body of studies dealing with consumer awareness and willingness to pay for local, organic. or environmentally friendly products. Many researchers have studied consumer demand for organic or other products with low or n o pesticide usage.' Rooscn et al. studied the con\urner's valu ;I t' on of inwctic~de u\e restrictions in the productinn of apples. Using an experimental action. they found that the average WTP for apples not treated with a particular group of pesticides was between $0.22 per pound in the first trial and $0.34 per pound in the last trial. Misra, Huang, and Ott found that 46% of Georgia consuniers were willing to pay more for certified residue-free product.
Thompson and Kidwell analyzed the choice bctwccn organic and convention:~l produce using a two-equation probit model, showing that families with children were more I See Tholnpson I'or L I c o m p l -c h e n s i~r I-evieu of studies o n o r p n i c food demand.
likely to buy organic. 1-Iuang studied the demand for organically grown products, concluding that consumers who are nutritionally conscious, concerned about the use of pesticides. and wanting produce tested for freedom from residues would have a higher propensity to prefer organically grown products. These findings are co~nparable with the ones obtained in this article, where consumers concerned about nutritional value and freshness are more willing t o pay a preniiurn for organic products. Especially interesting for our study is the eco-label study conducted by Wessells, Johnston, and Donath. They emphasized that eco-label cel-tification may work better for some fish species than others. stating higher subjective willingness to pay values for cet-tified salmon than cod. In the same way. we presume that labeling programs associated with products of lower perceived value may not be efficient tools in stimulating demand.
There are very few studies that compare and analyze how consuniers perceive different attributes associated with different labeling programs.' Nimon and Beghin identified a pre~niurn for organic cotton tibers. although the authors could not tind evidence of a premium associated with environmentally friendly dyes. In another study, Govindnsamy ~u i d ltalia compared consu~ners' response toward traditional and an integrated pest management product. Their findings conclude that consumers with higher annual incomes were more likely to express an interest in purchasing an integrated management product and less likely to strictly purchase a convelitional product.
Origin of the product (or locality) seems to be :ui important attribute needed to differentiate and create new niche markets. particularly for those products with a well-known reputation. Suryanata shows how Hawaii's foodstuff (pineapples and macadamia nuts) was able to capture a premium value of placeassociation due to the social construction of Hawaii as a "paradise" place. As a result, Hawaii has been very successful diversifying its agricultural base and marketing its produce as "exotic." Bastian et al. studied consurner interest in the diversity of products available from local craft brewers. Mass production by megabreweries provides craft brewers with the opportunity for niche marketing of differentiated beers in the Rocky Mountain region. Pattervon et al. studied the acceptance of Ari7ona product> and the "Arizona Grown" program, showing that consuniers were largely unaware of this local promotional pr-ograrn, indicating, however, that they would prefer Arizona pl-oducts if they had known about them. In a similar study, Jekanowski, Willianls. and Schiek conducted a survey in Indiana about local products, showing that quality perceptions play an important role toward consumer acceptance of local products.
An interesting aspect of the current study is that it compares willingness to pay estimates and consumer response toward different product attributes, such as organic, GMO-free, and local, in order to find out their respective niche markets. In addition. this study will also add to the small body of GMO-free valuation literature. The information gathered from this study should be helpful to producers in order to design the right marketing strategy to increase recognition of Colorado potatoes.
Multiple Bounded Probit Analysis
The survey elicited willingness to pay using a payment card format. Alberini showed that the interval data are often superior to the bivariate model of a dichotomous question with followup. Table 3 . With this survey data, a classical parametric willingness to pay estimate for organic, Colorado-grown, and GMO-free potatoes will be compared.
Cameron and Huppert developed a maximum likelihood framework that suits data gathered usinp a payment card. This multiple bounded probit model has been frequently used in the environmental economics and marketing literatures (see Cameron (1988) and (t,,,) of the payment card. It is generally able. Therefore, after this transformation, the presumed that the expected willingness to pay, probability expressed in equation (2) can be E(WTP, I xi) is some function of the explana-rewritten as the difference between two stantory variables and associated parameters, g(x,, dard normal cumulative distributions functions p), for which a linear-in-parameters form is (CDFs) and is expressed as comp~~tationally convenient. In the simplest case, we will have We can standardize each pair of interval thresholds for (WTP,). expressing the probability that the true valuation lies between both thresholds as eron and Huppert assumes that WTP is restricted to be positive. In our particular case, because we have bids that equal zel-u, we do not restrict the WTP estimate to be positive.
The estimation of this likelihood function will make it possible to draw conclusions about how consumers value perceived quality of potatoes (in terms of freshness and nutritional value) and how these attributes and consumers' sociodemographic characteristics affect their willingness to pay. Estimation of this likelihood function is conducted using the software package LIMDEP. First-and secondorder derivatives are not presented here because of space limitations.
Data
Data were gathered from a survey conducted during the fall of 2000 in different locations of the state of Colorado. A pretest of the survey was conducted with the board members of the Colorado Potato Administration Committee of the SLV. Some of their general comments and suggestions were then included in the final draft of the survey. Students from the National Agribusiness Marketing Association (NAMA) at Colorado State University conducted the surveys in supermarkets such as King Soopers. Albertson's. Super Wal-Mart, and Safeway stores in Fort Collins. Greeley, Parker, and Denver. Consumers were randomly solicited in the produce section and asked for their voluntary participation in the survey.
In total, 4.37 questionnaires were collected.
Data were collected in a supermarket setting, where consumers were instructed at the beginning of the survey that they could ask any question about attributes they would be valuing. Additional information was provided in ;I systematic way, with the interviewer I-eading a paragraph to each consumer. Consumers were provided with a definition of GMO-free food as food that has been manufactured, prepared, preserved. or packaged not containing microorganistns that had genes transferred frorn other species into their genetic material. The definition of organic referred t o a natural agricultural system of growing food that excludes synthetic pesticides and nonnatul-al fertilizers. For the third attribute in question. Colorado grown, consumers intuitively understood its meaning, and none asked for additional information. Incomplete questionnaires, where the valuation questions were not answered. were excluded from this analysis. ' The survey was divided into four sections. Section 1 focused on general consumption patterns and potato attributes that consumers found important, incluciing the pretniurn that these consumers were willing t o pay for various attributes. Section 11 clealt with nutrition issues and what would prompt consumers to purchase more potatoes. Section 111 asked questions about biotechnology, and the last section provided demographic information with which to develop a target audience.
A\ summarized in Table 1 , 60% of the respondents were female, and the mean age of the sample was 43 years. The mean education level indicates that respondents had "some" years of college. with almost half of the respondents earning a bachelors degree or high-' This fact reduces the number of usable ohservations to 351, 313, and 367 for the valuation of organic.
GMO-free, and Colorado-grown attl-ihutes, repective-IY.
er. Thirty-one percent of the respondents had at least one child in their household, with over one half of the respondents having none. Finally, among the respondents of the income question, the mean income earned in the year 2000 was about $50,000. When comparing these figures with the Colorado Census (U.S. Census Bureau) . as in Table 2 , we see that our sample is 10 years older, with higher income levels and a higher percentage of females. Although the higher percentage of females is desirable because they are the ones making most of the purchasing decisions in the household. it is difficult to assess the effects associated with an older population with higher incomes in our results.
As in all surveys, a representative sample is always of concern to the researcher. There could be some degree of sample selection bias in which respondents who were more interested in organic, Colorado-grown, or GMOfree PI-otlucts elected to participate in the survey. In the current study, pnrt~cipat~on \va\ estimated to be about 40% of the total solicited popillation. Resc:lrch conducted by Edwards and Anderson found significant differences between the characteristics of survey respondents and nonresponclents. Finally, Messonnier et al. examined sample nonresponse and selection biases, finding out that unit nonresponses seriously affected welfare measures. In our study, because we do not have any information regarding the nonrespondents, we cannot assess the impact of sample selection biases o n our WTP estimates. Given the preceding observations, we acknowledge that our findings are limitecl in their ability to be applied to a fully generalized broader population.
Model Specification and Variable Definition
The WTP equation depicted in equation ( I ) has been estimated independently for each attribute (organic, GMO-free, and Colorado grown) using a common set of independent variables. This was done to facilitate a comparison among the different sociodemographic factors that characteri~e the niche markets f o r where Age is n continuous variable representing respondent's age, UpperC1trs.v is a dummy variable that captures the cross effect of those consumers with graduate levels of education and income levels over $50,000 per year, F~J -male is a dummy variable that represents a female respondent, C h i l d r e n is a dummy variable that represents the presence of children in the household, and Fresh and N u t r i t i o n represent the subjective importance that consumers place on both attributes when shopping for produce (See Appendix for que4t1on). Both variable\ are meawred In a Likert scale from 1 to 5. with 1 being the least important. Summary stati4tics and a detinltion of the variable4 included in this equation are presented In Table 1.
negative slope. As demand theory would predict. the higher the bid amount (or in this case, the amount contained in the interval of the payment card). the lower the percentage of affirmative responses to the WTP question. The large percentages of the distribution located in the lower-end levels of the WTP curve seem to reflect the potato's association with poor food nutritional v a l u e . V h i s health concern surrounding the potato is supported by our results because the elicited mean WTP estimates for the different potato attributes are fairly small. As a final note. it is also interestinr that L, the attribute "Colorado grown" seems to carry a higher premium than either the organic or GMO-free attributes. Mean WTP for the different attributes was estimated using the model results presented in Table 4 and evaluating the coefficients at the corresponding means of the independent variables. Confidence intervals were estimated using the fortnula presented by Cameron (199 1). The different premiums carried by the different attributes and their corresponding 95%. confidence intervals are presented in Ta-
Results

WTP Estimates
" Some current studies repol-ted in the popular press suggest that people who reg~~l:~rly cat foods with a high glycemic index may actually increase the risk ol' devclooing insulin I-esistance. a situation that can actually . -lead t o an increased risk 01-diabetes or even heart disAs we can see in 3, the frequencies Or ease (Woods) ble 5 . According to our results, locally grown potatoes carry a potential premium of about 9.37 cents per pound over the initial price of $1 per pound-or about a 10% premium. This ruay be due to the fact that Coloradoans appreciate a locally grown product even though it may currently lag far behind other fruits and vegetables with respect to good marketing of value-added characteristics. Colorado agricultural promotion campaigns, such as "Colorado Proud," may have an impact on consumer purchasing patterns. In addition, it is possible that "Colorado grown" attributes are better understood by consumers than those of GMOfree and organic even though information was provided for the latter two attributes. In light of these results, it seems reasonable to think that the largest niche market for Colorado potatoes is actually related to its locally grown nature. This tinding can be used by the local potato sector to better market Colorado-grown potatoes. Currently. as previously stated, there is little or no labeling recognition associated with this local crop, unlike that of the wellknown Idaho Russet Burbank. The fact that the WTP estimates for the organic and GMO-free attributes are 6.64 cents per pound and 5.55 cents per pound, respectively, shows the difficulty of creating differentiated markets for potatoes. Value-added attributes, such as organic or GMO-free labeling, seem to be very effective marketing mechanisms for the vegetable and dairy markets, but this strategy may not be generalized to the potato sector. In the eco-label industry. Wessells, Johnston. and Donath pointed out that eco-labeled certification may work better for some fish species than for others. This also seems to be the case with organic and GMOfree labeling programs of fruits and vegetables.
Regressions reflecting sociodemographic factors and quality characteristics affecting WTP are presented in Table 4 . With respect to the organic WTP equation, consumers concerned about freshness and nutrition (represented by the variables Fresh and N~rtrition) are willing to pay more for organic potatoes. This fact reflects that organic consumers tend to be concerned about food safety. In addition, the age of the consumer ( A g e ) seems to have a negative effect on the willingness to pay for organic potatoes. Specifically, as people age 1 year, they are willing to pay 0.04 cents less for each poi~nd of organic potatoes. Studies such as Loureiro, McCluskey, and Mittelhammer found that. when comparing consumer choices between organic, eco-labeled, and regular apples, older consulners were more likely to choose regular apples because they were less generally concerned about the impacts of pesticides in the environment or food. The variable Upperclass is positive and statistically significant, implying that consumers who are wealthy and well-educated are, on average, willing to pay about 2.39 cents more per pound to obtain organic potatoes. This tinding is in concordance with Huang's article, which showed that more health-conscious and educated consumers were willing to pay more for organic.
It is surprising that the presence of children in the household has a negative (although not significant) effect on the WTP for the organic and Colorado-grown attributes considered. This negative effect on WTP could be explained because, overall, families tend to have less disposable income to use for additional premiums. Also, on average, consumers are more concerned about the use of pesticides in the case of other fruits and vegetables. which are more often eaten raw. Potatoes, however. are usually cooked before serving, a process that may reduce the perceived risk of pesticides. The variable Frnzule is not significant either in any of the three WTP regressions. However, we left it in the model as an indication that female consumers do not care about value-added attributes in fresh potatoes.
The GMO-free willingness to pay equation seems to be explained by similar factors as found in the organic niche market. The variable UpperClass has a positive and statistically significant effect on the WTP for GMO-free products, while the importance of freshness and nutrition (represented by the variables Ft.osh and Nutrition, respectively) carry both positive and statistically significant effects on the premiums that consumers are willing to pay. The variable Cllildren is positive but not statistically significant. Overall, organic and GMO-free producers may target the same consumer segment made up of wealthier and more food safety-conscious individuals.
We found some interesting results with respect to locally grown potatoes (Colorado grown). Consumers were willing to pay the highest premium for Colorado grown, but the statistical results indicate that consu~iiers' concern about nutrition (Nutritiotz) is the only variable that has both a positive and statistically significant effect on willingness to pay for Colorado-grown products. This would indicate that, although consumers are willing to pay for home grown. it must be linked to a certain quality (as indicated by Jekanowski, Williams, and Schiek) to garner the higher premium of 9.37 cents per pound. The need for a better Colorado image is further demonstrated by the results of the variable UpperClass, which, although positive, is not significant. These results have strong implications for the Colorado potato sector. Although wealthier and more educated consumers are willing to pay a premium for organic and GMO-free potatoes, they are not willing to pay a premium for Colorado-grown potatoes.
Conclusions
In this article, we assess consumer response toward organic, GMO-free, and "Colorado grown" potatoes to identify the best niche market for the Colorado potato. At the present time, Colorado producers are trying to find a way to create a niche market for Colorado potatoes. A random sample of consumers was interviewed in Colorado and data were analyzed using a multiple bounded probit model that fits payment card data. Willingness-to-pay estimates show a higher premium for the "Colorado grown" attribute. We concluded that the "Colorado grown" attribute affords the potato producer with the highest consumer acceptance and premium (relative to organic and GMO-free). This finding can be useful for Colorado potato producers who are looking for new ways of both improving their product image and increasing consumer awareness of Colorado potatoes. For further studies, it may be beneficial to learn whether these findings hold for other products (or even for processed potatoes) as well as other geographical areas around the country. 
